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FOREWORD 



The objective of HumRRO Work Unit STRANGER is to examine and 
obtain a better understanding of long-term memory of motor skills 
STRANGER III deals with retention and retraining of skuls acquired under 

is the first of a series of studies that have 
been conducted under STRANGER III. Subsequent reports wUl describe 
further studies on group rather than 

fidelity devices, and aptitude level in relation to device „r_.nmg. 
stuZ arl of theoretical importance for the area of 

and of practical significance both for economy in training ana for effective- 

ness of training, remembering, and retraining. TTnmRRO 

The STRANGER III studies were performed during 1967 by HumR 
Division No. 3 (Recruit Training) at the Presidio of Monterey, California. 

Directorof Research was Dr. Howard H.McFann. a rmv Training 

Military support for the study was provided by the U.S. Ariny Training 
Center Human Research Unit. Military Chief of the Unit at the time the 

study was conducted was LTC David S. Marshall. 

Assisting in the collection of the data were SP 4 Lynn C. Fox, 

SP4 Eugc^ Brown, and SP 4 Louis E. Moore. Data analysis was 

nerformed by Mr. William H. Burckhartt. . . . j 

HumRRO research for the Department of the Army is conducted under 
Contract DA 44-188-ARO-2 and Army Project 2J024701A712 01, Training, 
Motivation, Leadership Research. 



Meredith P. Crawford 
Director 

Human Resources Research Office 



SUMMARY AND CONCLUSIONS 



Military Problem 

There is strong evidence that simulating devices having relatively lov. fidelity are as 
effective as high fidelity devices or even the tactical equipment vrhen traming is for proce ura 
tasks. Little is known, however, about the long-term retention and reinstalemen o ^r mram 
following training on low fidelity simulators. If relatively inexpensive training devices as 
efficient for acquisition, retention, and reinstatement of performance as the real equipment, using 
them could lead to greater efficiency and training economy. 



Research Problem 

The purpose of STRANGER III is to examine the effects of varying fidelity of 
devices on acquisition, retention, and reinstatement of ability to perform a procedural task. 



Method 

The subjects were trained to operate the Section Control Indicator console rf the Nike- 
Hercules guided missile system during Blue (preparation) and Red (firing) Status, ^he pro«dme 
taught and the training devices used had been employed in on earlier study under Hum 
Unit RINGER ( 1 ). In that study men trained with a number of devices varying m functional tmd/or 
appearance fidelity were evaluated on their acquisition of ability to perform the 92-step 

In the STRANGER III experiment, subjects were trained individually on one of three panels 

differing in appearance and/or functional fidelity* n i- i ^ l 

(1) Hot Panel, a physical duplicate of the tactical panel in which all lights, meters, 

intercom, and other indicators worked. 

(2) Cold Panel, identical to the Hot Panel except there was no electric power. 

(3) Reproduced Panel, a full-size artist's representation (in color) of the Hot Panel. 
Sixty trainees in Advanced Individual Training from the U.S. Army Training Center at or 

Ord, California, were the subjects. They were randomly assigned to one of five training con- 

^‘‘‘“"imrediater^tei having, each subject was tested on his ability to perform the 92-step 
procedural task. Each man was tested again approximately four weeks and six vreeks .er o 
see how much of the procedure he remembered; after the final test he was retrained to criterion. 



Results 

There were no differences in training time to learn the procedural task, initial performance 
level, amount remembered after four and six weeks, or retraining time between individuals trained 

on high, and those trained on low fidelity devices. , , u tt -f niMrPR 

These results were similar to those in the research performed under Work Unit RINGER vl), 
in which none of the differences in average proficiency at the end of training, or average training 
time, were statistically significant. Men trained on low fidelity devices were as proficient as 
those trained with devices high in functional and appearance fidelity. 




Conclusions 

The fidelity of training devices used to train individuals on procedural tasks con be very 
low with no adverse effect on training time, level of proficiency, retention, or time to retrain. 

Since substantial financial savings can be realized by using low fidelity devices, training 
device selection should be based on a careful review of the tasks to be taught, so that inexpen- 
sive devices can be used where possible. 
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INTRODUCTION 



There have been a number of reviews and general summaries of the litera- 
ture dealing with simulator training (2-6) and its usefulness as preparation for 
training on the actual equipment (7, 8). Simulating devices are used extensively 
because the real equipment is expensive, limited in supply, and often inefficient 
or even dangerous for training purposes. 

Devices simulating tactical equipment have been developed and tested in a 
number of training programs, and there .is strong evidence that devices having 
relatively low fidelity are as effective for training certain specialties as high 
fidelity devices or even the tactical equipment (9-15). Most of the studies have 
been concerned with procedural tasks in which every action must be done in 
sequential order.’ 

In a series of experiments performed under HumRRO Work Unit RINGER 
(1), the fidelity of devices used totrain men on the Nike-Hercules missile system 
was varied in either afunctional or an appearance dimension. The results showed 
that4he requirements for fidelity in the training device were quite low; use of the 
photographic reproduction trained men just as effectively as the device of highest 
fidelity or the actual equipment. Lowering the fidelity by reducing the size of the 
photographic reproduction had no effect on proficiency, as long as the elements 
were clearly visible. 

Thus, there is evidence that even very simple devices can be used for 
training on procedural tasks with no loss in training time or degree of proficiency. 
Since demonstrations of the efficacy of training with low fidelity devices have 
been provided on airplanes (13), submarines (14), and tanks (17), the utility of 
such devices seems widely applicable. 

Even though it has been shown that under certain circumstances device 
fidelity is relatively unimportant in training to a specified criterion, this does 
not answer equally important questions concerning the retention of the task per- 
formance. Is material learned under low fidelity procedures retained as long 
as that learned under high fidelity conditions? Is a task trained on a simulator 
retained equally well for high and 3ow aptitude subjects? Is there a difference in 
reinstatement of performance between subjects trained on low vs. high fidelity 
devices? If retention is not as good, or reinstatement of performance more 
difficult, after training on low fidelity devices than after high fidelity device 
training, the latter may, in the long run, be more economical. 

There are virtually no experimental results currently available that ade- 
quately answer the questions of the effect of fidelity of training devices on reten- 
tion. Although some studies have been done (17, 18), results remain ambiguous. 

If relatively inexpensive training devices are as efficient as the real equipment 
or very high fidelity devices for training and in later recall, expensive training 
or tactical equipment would not have to be allocated and maintained for training 
purposes. Savings could be substantial if the training involves expensive items 



‘As defined by R. B. Miller, a procedural task is one in which discrete, principally “all-or-none” 
responses are made to given cues or to specific values of cues in a continuous series of stimuli ( 16 ). 



such as missiles, airplanes, and tanks. The purpose of STRANGER III is to 
examine the effect Cx varying fidelity of the training device on both acquisition 
and retention of a procedural task. 

An initial study, utilizing the same procedural task and devices as the 
RINGER research but extending the experiment to retention, is reported here. 
Other reports are in preparation to describe further studies on the effects of 
group rather than individual training, of further variations in low fidelity 
devices, and of aptitude level in relation to device training. 
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Defining the Task 



In a procedural task, every action or response is specified and is so simple 
or well known that any subject will either already know how to do it or can 
learn it almost immediately. What he must learn is the sequence in which the 
actions are to be taken, and to avoid taking any action out of turn. 

The task used in this study required responses such as those made by an 
operator of a Section Control Indicator (SCI) panel of a Nike-Hercules guided 
missile system during preparation and firing status. The equipment (Figure 1) 
was identical to that employed in Work Unit RINGER (1) . The entire sequence 
consists of 92 actions, which are presented in Table 1 according to the different 
kinds of actions and their frequency of occurrence. The complete, 92-step 
sequence is presented in Appendix A. 

In each step, the operator receives a signal and must make a specific 
response to it. The signal for an action may 
simply be the completion of the previous 
action, or the action to be taken may be to 
monitor or wait for the next signal. Each 
such unit, signal and action, is considered 
an individual step in this procedure. 

Subjects 

Sixty trainees in Advanced Individual 
Training from the U.S. Army Training Center 

Table 1 

Description and Frequency of Required Actions 
in a Specified Procedural Task 



Tactical Section Control Indicator (SCI) 



.Action 


Frequency 


Operating a toggle switch 


29 


Operating a push-button switch 


8 


Operating a rotary switch 


2 


Operating a rheostat control 


2 


Operating a banana plug 


1 


Writing the time 


3 


Giving a verbal response on phone or intercom 


n 


Monitoring a light 


18 


Monitoring a sound, oral or machine originated 


16 


Monitoring a meter 


2 




Figure 1 
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at Fort Ord California were randomly assigned to one of five training gr(^ps, 
with 12 trainees in each group. No one with an Armed Forces Qualification e 
(AFQT) score below 30 was included. 

Training Devices 

Subjects were trained on one of three panels that differed in appearance or 
functional fidelity. These devices-three of those developed in the RINGER 

research^^were. device is a physical duplicate of the tactical SCI. 

Ev»ry light, switch, meter, intercom, and telephone is functional. 

12 Cold Panel. This device is identical to the Hot Panel excepi ih.i it 
has no elfctrlT^ Therefore, no light, meter, intercom, or telephone 
functions, though the switches can be operated. 

(3) Reproduced Panel . 

This is a full-size artist's Training Groups and Panels on Which 

reproduction of the Hot Panel Th«»v Received Their Training and Testing 

and is painted to resemble an 
illuminated Hot Panel. 







Test Panel 




Training 

Panel 


Proficiency 

Test 


Retest 1 


Retest 2 


Group 1 


Hot 


Hot 


Hot 


Hot 


Group 2 


Cold 


Hot 


Hot 


Hot 


Group 3 


Cold 


Cold 


Hot 


Hot 


Group 4 


Repro 


Hot 


Hot 


Hot 


Group 5 


Repro 


Repro 


Hot 


Hot 



Design 

The training and test design 
is presented in Figure 2. Three 
of the trainee groups (Groups 
1, 2 and 4) were always tested 
on the high fidelity simulator 
(Hot Panel), regardless of 
the panel on which they had 

been trained. 

To avoid the possibility 
that mere exposure of all groups 

not originally tested on the Hot Panel. One Sarly. one 

Lproduced Panel. Neither of these groups was exposed to the Hot Panel unti 

retesting, four and six weeks after training. General Technical Aptitude 

In addition to the acquisition and retention data, Gener^ 

Area (GT) and AFQT scores were obtained for each subject. 



Figu 



CONDUCT OF THE RESEARCH 



Training Procedures 

Th. 

■Low-apUtude pe.onael were omU.ed fro. ihie “ by 

„„e ier.r“r 

scores or on time to train for the trainees. 



diagram of a typical Nike-Hercules site (see Appendix B) and described the 
functions of the major pieces of equipment. 

Using the appropriate simulator on which the subject would be trained, a 
demonstration "talk -through" of the 92-step procedure was then presented. The 
instructor showed and described the signal for an action, and the action itself, 
and gave a brief, simple explanation of why the action was taken. For example, 
the first signal is the simultaneous onset of a Blue Status light and sound of an 
alarm buzzer. The proper action is to turn the power switch to the ON' position. 
The explanation given was "turning the power switch ON provides electric power 
to this panel." 

When the instructor had completed the 92-step demonstration, the subject 
attempted to perform the procedure. When an error was made, it was immedi- 
ately corrected and the procedure continued. The instructor pointed out that 
certain sections of the procedure could be grouped for easier learning. He used 
verbal expressions, such as "good" and "that's right" to reinforce correct actions. 
(Not every action was reinforced, and no attempt was made to follow an exact 
schedule, although reinforcement was used more frequently in the early stages 
of training. ) 

Cueing was also used when a subject hesitated to take some specific action 
after he had apparently recognized the signal. For example, completion of the 
seventh action ("Plug the Headset-Handset into Station 2") is the signal for the 
eighth action, which is to announce over the Headset-Handset, "Blue Status 
received. Section A." If, during the training, the subject completed the seventh 
action and hesitated too long in making his announcement, the instructor might 
say, "You plugged it in, now use it." As with the verbal reinforcement, cueing 
was used more often in the early part of training. 

A tactical SCI automatically furnishes knowledge of results to an operator 
after many of his actions. For example, when the prepared button for Launcher #1 
is pressed, the redprepared light goes out and the green prepared light goes on. 
Of the simulator training devices, only the Hot Panel provided this same knowl- 
edge of results. For the other two devices, the instructor provided the trainee 
this information orally. Using the example above, when the prepared button was 
pressed, the instructor would say, while pointing to the proper lights, "Now this 
red light is off, and this green light is on. " 

On the Cold and Reproduced Panels, the subject could only "speak" certain 
actions instead of actually performing them. The trainee had to verbalize that 
"the red light is off, and the green one now is on." Trainees on the Cold Panel 
actually threw the switches on the panel while Reproduced Panel trainees simply 
went through the motions of throwing the switches. 

The training session was continuous, except for an occasional brief rest 
break, until the subject could perform one errorless trial, or until the maxi- 
mum time of three hours was reached. All subjects completed training in the 
time allotted. 

The procedures that had been followed in the RINGER research differed in 
that men were trained in groups of five, rather than individually as in STRANGER. 
The instructor gave a demonstration "talk-through" of the procedure, then selected 
a trainee to attempt to perform it while the other trainees observed and helped 
him when he made an error. After the trainee had gone through the 92 steps, a 
second trainee was selected to perform and the first became an observer. Each 
trainee inthe group performed twice and observed eight times, before being tested 
on the Hot Panel, whereas in STRANGER an individual's training continued until 
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Ii6 achi6V6d on© ©rrorless trial (or until throo hours had pas sod) boforo boing 
tested on the Hot Panel. 

Testing 

Groups Initially Tested on the Hot Panel 

Approximately five minutes after a subject had been trained, he was 
tested in order to ascertain his level of proficiency. For three of the five 
treatment groups, proficiency was tested on the Hot Panel, which was considered 
equivalent to a tactical SCI. The trainee was told that he was to perform the 
92“Step procedure using the Hot Panel, and that all parts of the device operated. 
He was cautioned to take his time and asked if he had any questions before 
starting. Then the instructor operated a switch that turned on the Blue Status 
light and the alarm buzzer, and the trainee began the test. 

In every case, the alternate instructor was present in the room and 
acted as scorer, keeping a record of the trainee's errors. Each step omitted or 
taken out of sequence constituted an error. Any question the trainee asked during 
the procedure was answered by the instructor, and an error was scored for that 
step. If the trainee made an error that would have prevented continuance, the 
instructor corrected the error and recorded it, and the trainee continued with 
the test. 

The trainee was told that he would be scored on accuracy only, and 
that time was not a factor on the test. The proficienc}^ score was the number 
of steps performed correctly. 

Groups Initially Tested on Cold and Reproduced Panels 

Two of the treatment groups were not tested initially the Hot Panel. 
Following the five-minute wait after training, the men in e \ group were 
tested on the panel on which they had been trained (one on Co Panel, one on 
Reproduced Panel). The test procedure was generally the samt as that followed 

with the Hot Panel. 

Retesting and Retraining 

Approximately four weeks after training (26-30 days), each subject was 
brought back and all were tested on the Hot Panel. The same testing procedure 
as previously described was used. After the test the instructor reviewed any 
errors made by the subject and pointed out the correct actions. 

Two weeks (14-18 days) after the first retest, a second retest was given fol- 
lowing the same test procedure. After the test, if any errors had been made they 
were corrected and the trainee attempted to perform the procedure correctly. 
Continued attempts were made until the trainee reached a criterion of 90 correct 
or better. Both the number of trials and time to reach criterion were recorded. 



RESULTS 

Data analyses are based on 12 men in each training group. Analysis of 
variance procedures were used to test for differences related to the use of the 
three training panels. Details of these analyses are presented in Appendix C. 
Individual scores on each variable are presented in Appendix D. 

Mean scores of the five experimental groups for all of the variables studied 
are presented in Table 2. In conducting the analyses of variance, the two groups 
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initially tested on the Hot Panel and the two groups initially tested on the Cold 
and Reproduced Panels were compared separately with the group trained and 
tested on the high fidelity simulator. 

Table 2 



Mean Scores on independent Variables for Experimental Groups^ 



Test 




Treatment Group^ 






Hot/Hot 


Cold/Hot 


Cold/Cold 


Repro/Hot 


Repro/Repro 


AFQT Score‘S 
Mean 


78.1 


78.8 


58.4 


79.2 


70.5 


SD 


22.3 


20.2 


20.0 


10.3 


23.2 


GT Score‘S 
Mean 


122.0 


124.0 


106.0 


126.0 


116.0 


SD 


17.7 


16.9 


21.7 


11.9 


17.9 


Time to Train 
(minutes) 
Mean 


114.0 


113.3 


118.3 


97.3 


132.3 


SD 


21.9 


30.1 


30.0 


30.5 


37.2 


Proficiency 

Score 

Mean 


90.9 


89.2 


90.1 


88.3 


89.5 


SD 


1.0 


3.1 


1.6 


3.4 


S.6 


Retest 1 
Score 
Mean 


75.7 


75.0 


75.4 • 


75.1 


71.7 


SD 


5.2 


4.3 


6.1 


8.0 


8.3 


Retest 2 
Score 
Mean 


82.9 


83.3 


83.3 


83.6 


83.3 


SD 


4.6 


4.8 


6.5 


5.0 


5.5 


Trials to 
Retrain 
Mean 


2.5 


2.5 


2.3 


2.2 


2.5 


SD 


1.0 


0.8 


0.4 


0.7 


1.0 


Time to Retrain 
(minutes) 

Mean 


20.7 


19.9 


19.0 


17.8 


21.1 


SD 


10.3 


6.9 


4.0 


8.3 


10.4 



"Designation indicates method by which the subject was trained and method by which his 
proficiency was originally tested. 

^Analyses of variance for these groups showed that differences were not significant., 

*^Mean scores somewhat above the average Army input for all groups. 

None of the comparisons indicated significant differences (see Appendix C). 
In training time, initial performance level, amount remembered after four and 
six weeks, or retraining time, results were similar for individuals trained on 
high and low fidelity simulators. 



DISCUSSION 



Acquisition 

The results of the study indicate that men can be trained to perform a pro 
cedural task as well on very simple, low fidelity devices as on a functional, high 
fidelity device. These results are consistent with those of other researchers 
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who have shown that for fixed procedural tasks, fidelity is relatively ummportan 
in the training device (1,9-16). Moreover, the actual proficiency scores 
obtained are similar to those reported under Work Unit RINGER 
same equipment, even though the training procedures were somewhat different. 

Retention 

Regardless of the fidelity of the training device, all subjects retained the 
material equally well for more than a month. Of greatest interest was the 
finHin g that the groups remembered equally well even when they h^ not been 
“xposed to the high fidelity device during training. Swanson (18) found, sunRar y, 
thS^differences associated with the use of various types of framing aids were 
negligible immediately after training and also approximately six to eig 
after training. 

Reinstatement 

When retraining to restore the original level of performance, men in the 
groups trained on the low fidelity devices relearned just as fast as men tn the 
groups trained on the high fidelity device. This was true even though two of the 
groups had not been exposed to the high fidelity device until the time of retrmmng. 

It seems clear from this study that high fidelity simulation is not a manda- 
tory requirement for procedural tasks. Without exception, training on a simp i- 
fied device resulted in high positive transfer to the criterion task, and, most 
important, retention of the skill was comparable for all groups. 

Knowledge that simple devices are sufficient for training with no sacrifice 

of retention of performance can mean that it is feasible ffjp?i+v 

that are less complex, less expensive, and easier to maintain than high fi y 
devices. Low fidelity devices may serve as trainers for trainers, or to intro- 
duce procedures of practice in basic skills, or to prepare trainees for pr^ac ice 
on complicated simulators or the tactical equipment. For instance, low fidelity 
devices have been shown to be as good as the real equipment for traimng the 
following tasks: learning basic instrument and radio- range procedures in 

aircraft (12); control of course and depth of a submarine (14); pre-star c ec , 
engine start, engine run-up, and engine shut-down of aircraft (13); preparation 
and firing status of a Nike-Hercules guided missile system (1), and starting 

and stopping procedures in a tank (11). v 

They may be used to advantage where practice on a task is impossible, for 

example, for reserve units. 



CONCLUSIONS 

The fidelity of training devices used to train men in procedural tasks can 
be very low with no adverse effect on training time, level of proficiency, amount 
remembered over time, or time to retrain. Trainees who do not even see the 
operational device can still perform efficiently with a 

High fidelity devices simply are not necessary to tram on these tj^ • 

Since the financial saving realized in using low fidelity devices could be 
great,' selection of training devices should be based on a careful review of the 
tasks to be taught to determine where inexpensive devices could be used. 

‘For example, the estimated cost of the high fidelity simulator (Hot Panel) developed in the RINGER 
research was $3,000 while the Reproduced Panel cost approximately $100. 
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Appendix A 

COMPLETE SEQUENCE OF PROCEDURAL TASK 

Standard Blue Status Procedures 



Operator is standing before the SCI, which is open but “cold." He is 
monitoring for Blue Status light and Alarm buzzer to sound. 



SIGNAL 

1. Buzzer and Blue Status light. 



ACTION 

1. Throw Power switch to ON. 

2. Throw Panel Light switch to ON. 

3. Put hand under Panel Light to 
check for illumination level. 

4 . Adjust light level with control knob . 

5. Throw all four Intercom (IC) 
switches to ON. 

6. Throw all four Launcher Power 
switches to ON. 

7. Plug Handset -Headset (HH) set 
into Station 2. 

8. Announce “Blue Status received, 
Section A” on HH set. 

9. Put IC switch to TALK and hold. 

10. Announce “Blue Status” on IC. 

11. Check and adjust mike level while 
announcing. 

12. Release IC switch to LISTEN. 

13. Press Alarm shutoff button till 
buzzer stops. 

14. Monitor for “All crewmen present” 
on IC. 

2. “All crewmen present" on IC. 15. Announce “All crewmen present. 

Section A" on HH set. 

16. Monitor for “Battle Stations” on 
HH set. 

17. Announce “Battle Stations received. 
Section A" on HH set. 

18. Operate IC switch. 

19. Monitor for green ON DECK light. 

20. Announce "Battle Stations" on IC. 

21. Monitor for “Launcher prepared” 
on IC. 

22. Press PREPARED button for #1. 



3. “Battle Stations” on KH set. 



4. Green ON DECK light. 



5. “Launcher #1 prepared’ 
on IC. 
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SIGNAL 



ACTION 



6. Green #1 PREPARED and 
SAME light on. 

7. “Launcher #2 prepared” 
on IC. 



8. Green #2 PREPARED and 
SAME light on. 

9. “Launcher #3 prepared” 
on IC. 



10. Green #3 PREPARED and 
SAME light. 

11. “Launcher #4 prepared” 
on IC. 



12. Green #4 PREPARED and 
SAME light on. 



13. “Launcher #1 ready” on IC. 



14. Noise on IC. 



15. “Launcher #2 ready” on IC. 



16. Noise on IC. 



17. “Launcher #3 ready” on IC. 



18. Noise on IC. 



23. Monitor for green #1 PREPARED 
and SAME light. 

24. Monitor for “Launcher prepared” 
on IC. 

25. Press PREPARED button for #2. 

26. Monitor for green #2 PREPARED 
and SAME light. 

27. Monitor for “Launcher prepared” 
on IC. 

28. Press PREPARED button for #3. 

29. RIonitor for green #3 PREPARED 
and SAME light. 

30. Monitor for “Launcher prepared” 
on IC. 

31. Press PREPARED button for #4. 

32. Monitor for green #4 PREPARED 
and SAME light . 



33. Monitor for “Launcher ready” 
on IC. 

34. Operate IC switch. 

35. Announce “Stand clear. Launcher 
#1 going up” on IC. 

36. Throw Launcher Elevation (LE) 
switch for #1 to UP. 

37. Monitor noise on IC till it stops. 

38. Throw LE switch for #1 to OFF. 

39. Monitor for “Launcher ready” 
on IC. 

40. Operate IC switch. 

41. Announce “Stand clear. Launcher 
#2 going up” on IC. 

42. Throw LE switch for #2 to UP. 

43. Monitor noise on IC till it stops. 

44. Throw LE switch for #2 to OFF. 

45. Monitor for “Launcher ready” 
on IC. 

46. Operate IC switch. 

47. Announce “Stand clear. Launcher 
#3 going up” on IC. 

48. Throw LE switch for #3 to UP. 

49. Monitor noise on IC till it stops. 

50. Throw LE switch for #3 to OFF. 

51. Monitor for “Launcher ready” 
on IC. 



SIGNAL 



ACTION 



19. “Launcher #4 ready” on IC. 



20. Noise on IC. 



21. Section Chief comes into 
revetment. 

22. Section Chief turns safety 
keys to FIRE. 

23. Ail four LAUNCHER 
READY lights on. 



24. Green READY TO FIRi. 
light #1 on. 



2 5. Green LAUNCHER 
DESIGNATE light on. 

2 6. Smooth movement of needle 
full left to full right twice. 

27. SECTION READY green 
light on. 

28. Section Chief says “Blue 
Status checks complete.” 



52. Operate IC switch. 

53. Announce “Stand clear, Launcher 
#4 going up” on IC. 

54. Throw LE switch for #4 to UP. 

55. Monitor noise on IC till it stops. 

56. Throw LE switch for #4 to OFF. 

57. Wait for Section Chief. 

58. Throw all four IC switches 
to OFF. 

59. Monitor for four amber LAUNCHER 
READY lights. 

60. Throw Heaters and Gyros (H&G) 
switch for #1 to ON. 

61. Record time on log. 

62. Monitor for green READY TO 
FIRE light for Wl. 

63. Throw DESIGNATE switch to #1 
strip. 

64. Press LAUNCHER DESIGNATE 
button. 

65. Monitor for green LAUNCHER 
DESIGNATE light. 

66. Press SLEW button and hold 
through check. 

67. Throw SECTION READY switch 
to READY. 

68. Monitor for green SECTION 
READY light. 

69. Wait for Section Chief to OK. 

70. Announce “Blue Status checks 
complete, Section A” on HH set. 



Standard Red Status Procedures 



Operator is standing in front of open SCI. Power is on. Blue Status is 
on. Checks are complete. Operator is wearing Handset-Headset (HH) 
set and is monitoring for Red Status. 



SIGNAL 



ACTION 



1. Red Status light on. 



2. Green SELECTED light on. 



1. Monitor for Red Status light. 

2. Announce over HH set, “Red Status 
received. Section A.” 

3. Monitor for green SELECTED 
light. 

4. Throw Heaters and Gyros (H&G) 
switch for ^2 to ON. 

5. Record time on log. 
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SIGNAL 



ACTION 



3. Buzzer, green FIRE, 
LAUNCH ORDER, and 
MISSILE AWAY lights on. 



4. Green #2 READY TO FIRE 
light on. 



5. Green LAUNCHER 
DESIGNATE light on. 



6. Smooth movement of needle 
left to 0, right to 0, twice. 



7. Green SECTION READY 
light on. 

8. Green SELECTED light on. 



9. Buzzer and green FIRE, 
LAUNCH ORDER, and 
MISSILE AWAY lights on. 
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6. Monitor for buzzer and green FIRE, 
LAUNCH ORDER, and MISSILE 
AWAY lights. 

7. Throw SECTION READY switch 
down (OFF). 

8. Throw LAUNCHER ELEVATION 
switch for ^1 to DOWN. 

9. Monitor for green READY TO 
FIRE light on #2. 

10. Move LAUNCHER ELEVATION 
switch for #1 to OFF. 

11. Throw DESIGNATE switch to 
#2 strip. 

12. Press LAUNCHER DESIGNATE 
button. 

13. Monitor for green LAUNCHER 
DESIGNATE light. 

14. Press SLEW button. 

15. Monitor SLEW METER for correct 
check. 

16. Throw SECTION READY switch 
up (ON). 

17. Monitor for green SECTION 
READY light. 

18. Monitor for green SELECTED 
light. 

19. Throw H&G switch for #3 to ON. 

20. Record time on log. 

21. Monitor for Buzzer and green FIRE, 
LAUNCH ORDER, and MISSILE 
AWAY lights. 

22. Throw SECTION READY switch 
down (OFF). 
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ORIENTATION TO THE NIKE HERCULES SITE AND 
THE SECTION CONTROI iNnirArno icri\ 



The Nike Hercules is primari ^ r. ?ntiaircraft missile and can be 
armed with a nuclear warhead. The s^ie Consists of approximately 
eight major pieces of equipment. The layout varies from site to site, 
depending on geographic conditions, and on this chart you see one 
example of a basic site layout. This could represent an area of several 
miles, and the only consistency is the separation of the IFC (Integrated 
Fire Control) area (the upper half of the diagram) from the launching area 




CONTROL CENTRAL of SITE 
BCO 

RADAR SCOPES 
COMPUTER 




Acquisition Radar (AR) 

The AR operates continually as it searches the area of protection. 
When a target has been acquired, the AR sends azimuth and range data 
to the Target Tracking Radar through the computer. 



Target Tracking Radar (TTR) 



The TTR locks on the target and tracks it until the target is either 
released by the Battery Control Officer (BCO) or destroyed by the 
selected missile. The tracking data is fed to the computer to enable it 
to plot the missile course to the intercept point. 

Missile Tracking Radar (MTR) 

When the missile is fired the MTR controls the flight pattern and 
sends missile position data to the computer. 

The three radars have operators constantly monitoring the 

display scopes. 

Battery Control Officer (BCO) 

The computer information is monitored by the BCO who makes 
the final decision whether a missile should be launched. 

Launcher Control Officer (LCO) 

The LCO relays the commands from the BCO to the Section 
Control Indicator (SCI) operators. The LCO controls 12 missiles 
through three SCI panels, and it is his responsibility to select a missile 
for firing. 

Section Control Indicator (SCI) 

The operator of the SCI coordinates his duties with his Section 
Chief and the LCO. He checks the SCI daily and maintains communication 
between the LCO and the launcher crew. The SCI supplies the power 
to the four missiles on the launchers. The SCI operator is responsible 
for the crewmen and the status of the missile during this procedure. 

You are here to learn the SCI procedures in Blue Status and Red 
Status. Blue Status is the procedure taken to prepare a missile for 
firing, and Red Status is the actual firing procedure. 

Do you have any questions? 
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ANALYSIS OF VARIANCE TABLES 



Table C-1 
AFQT Scores 



Table C-5 
Retest 1 



Source 


df 


•4/S 


F 


Source 


dj 


MS 


F 


Between 


4 


953.56 


2.44 


Between 


4 


32.39 


<1 


Within 


55 


390.38 




Within 


55 


43.29 




Total 


59 






Total 


59 
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Table C-2 
GT Scores 



Source 


df 


MS 


F 


Between 


4 


732.81 


2.39 


Within 


55 


306.73 




Total 


59 







Source 



Between 

Within 

Total 



Table C-6 
Retest 2 



df 



MS 



4 

55 

59 



0.67 

28.34 



<1 



Table C-3 
Proficiency Score 



Source 


df 


MS 


F 


Between 


4 


11.31 


1.48 


Within 


55 


7.62 




Total 


59 







Table C-7 
Trials to Retrain 



Source 



Between 

Within 

Total 



df 



MS 



4 

55 

59 



0.32 

0.67 



<1 



Table C-4 
Time to Train 



Table C-8 
Time to Retrain 



Source 


df 


MS 


F 


Source 


df 


MS 


F 


Between 


4 


1839.28 


2.00 


Between 


4 


17.14 


<1 


Within 


55 


920.03 




Within 


55 


71.78 




Total 


59 






Total 


59 
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INDIVIDUAL SCORES ON EACH INDEPENDENT VARIABLE 



Table D-1 



Individual Scores on Hot-Hot 



Subject 


AFQT 


GT 


Time to 
Train 
(min.) 


Number 

Correct 


Retest 

#1 


Retest 

#2 


Trials to 
Retrain 


Time to 
Retrain 
(min.) 


1 


65 


111 


150 


92 


75 


80 


5 


39 


2 


94 


130 


126 


92 


72 


73 


2 


16 


3 


89 


128 


126 


92 


80 


86 


2 


17 


4 


65 


129 


132 


91 


67 


75 


4 


44 


5 


94 


149 


72 


91 


83 


85 


2 


20 


6 


87 


126 


108 


91 


67 


87 


3 


25 


7 


95 


136 


120 


91 


80 


85 


2 


16 


8 


89 


124 


114 


91 


75 


84 


2 


16 


9 


39 


85 


108 


91 


79 


84 


2 


14 


10 


33 


93 


126 


91 


76 


84 


2 


14 


11 


93 


121 


108 


89 


73 


85 


2 


14 


12 


94 


127 


78 


89 


81 


87 


2 


13 


Mean 


78.1 


121.6 


114.0 


90.9 


75.7 


82.9 


2.5 


20.7 


SD 


22.3 


17.7 


21.9 


1.0 


5.2 


4.6 


1.0 


10.3 



Table D-2 

Individual Scores on Cold-Hot 




Subject 

»| 


AFQT 

1 


GT 


Time to 
Train 
(min.) 


Number 

Correct 


Retest 

#1 


Retest 

^2 


Trials to 
Retrain 


Time to 
Retrain 
(min.) 


1 


98 


144 


90 


92 


76 


85 


2 


14 


2 


56 


112 


180 


92 


75 


83 


2 


17 


3 


87 


129 


168 


91 


77 


86 


4 


26 


4 


99 


141 


90 


91 


81 


88 


2 


13 


5 


89 


121 


73 


91 


75 


82 


3 


24 


6 


67 


109 


150 


90 


67 


75 


3 


31 


7 


95 


136 


100 


90 


76 


85 


3 


24 


8 


95 


124 


90 


90 


80 


92 


1 


7 


9 


81 


136 


132 


88 


72 


77 


3 


25 


10 


80 


117 


148 


88 


80 


84 


2 


14 


11 


32 


83 


120 


86 


70 


78 


3 


24 


12 


67 


130 


90 


81 


71 


84 


2 


20 


Mean 


78.8 


123.5 


113.3 


89.2 


75.0 


83.3 


2.5 


19.9 


SD 


20.2 


16.9 


30.1 


3.1 


4.3 


4.8 


.8 


6.9 



22 



! 



ERIC 



Table D-3 

Individual Scores on Cold*Cold 



Subject 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

Mean 

SD 



AFQT 


GT 


Time to 
Train 
(min.) 


Number 

Correct 


Retest 

#1 


Retest 

#2 


Trials to 
Retrain 


56 


79 


120 


92 


65 


69 


3 


33 


94 


138 


91 


88 


88 


2 


63 


111 


84 


91 


77 


89 


2 


91 


128 


90 


91 


82 


89 


2 


63 


120 


90 


91 


68 


80 


3 


33 


94 


132 


91 


76 


76 


2 


37 


102 


126 


91 


73 


89 


2 


46 


119 


95 


90 


72 


82 


2 


79 


141 


120 


90 


74 


91 


2 


59 


83 


155 


88 


80 


84 


2 


89 


128 


90 


88 


75 


79 


2 


52 


74 


180 


87 


75 


83 


3 


58.4 


106.1 


118.3 


90.1 


75.4 


83.3 


2.3 


20.0 


21.7 


30.0 


1.6 


6.1 


6.5 


.4 



Time to 
Retrain 
(min.) 



20 

15 

16 
15 
25 
17 

17 

15 

16 

18 
17 
27 

18.2 

4.0 



Table D-4 

Individual Scores on Repro-Hot 



Subject 


AFQT 


GT 


Time to 
Train 
(min.) 


Number 

Correct 


Retest 

#1 


Retest 

#2 


Trials to 
Retrain 


1 


71 


120 


108 


92 


75 


82 


3 


2 


77 


130 


72 


91 


88 


92 


1 


3 


72 


130 


84 


91 


86 


91 


1 


4 


88 


120 


100 


91 


74 


81 


3 


5 


81 


132 


96 


91 


85 


87 


2 


6 


88 


141 


65 


90 


72 


84 


3 


7 


87 


135 


70 


89 


68 


83 


3 


8 


59 


112 


90 


89 


78 


86 


2 


9 


98 


126 


114 


86 


72 


83 


2 


10 


82 


141 


no 


85 


61 


74 


2 


11 


72 


100 


84 


83 


69 


78 


2 


12 


76 


121 


180 


82 


73 


82 


2 


Mean 


79.3 


125.7 


97.8 


88.3 


75.1 


83.6 


2.2 



Time to 
Retrain 
(min.) 



23 

6 

7 

21 

15 
28 
36 

16 

15 

16 
19 
16 

18.2 
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Table D-5 

individual Scores on Repro-Repro 



Subject 


AFQT 


GT 


Time to 
Train 
(min-) 


Number 

Correct 


Retest 


Retest 

«2 


Trials to 
Retrain 


Time to 
Retrain 
(min.) 


1 


61 


117 


84 


92 


76 


82 


2 


13 


2 


31 


102 


150 


92 


63 


80 


3 


27 


3 


86 


122 


114 


92 


78 


82 


3 


24 


4 


50 


97 


84 


92 


83 


87 


2 


17 


5 


99 


130 


168 


91 


71 


82 


2 


17 


6 


81 


143 


66 


91 


73 


90 


1 


8 


7 


71 


107 


180 


91 


68 


78 


4 


33 


8 


98 


140 


132 


90 


82 


90 


1 


7 


9 


63 


106 


162 


89 


68 


89 


3 


24 


10 


37 


83 


160 


89 


62 


80 


3 


25 


11 


98 


128 


138 


85 


79 


87 


2 


15 


12 


71 


122 


150 


80 


57 


72 


4 


43 


Mean 


70.5 


116.4 


132.3 


89.5 


71.7 


83.3 


2.5 


21.1 


SD 


23.2 


17.9 


37.2 


3.6 


8.3 


5.5 


1.0 


10.4 
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2 ENCNR RSVCHOL LAB RIONEERINC RES OlV ARNV NATICK LABS NATICK NASS 90 

1 tech lib ARNV NATICK LABS NATICK NASS 1 

9 CO OEF OEVEL ENCNR LAB EOCEWOOO ARSENAL 1 

1 CO USA COC INST OF lANO CBT FT BELVOiR 1 

1 CO USA COC CBR ACCV ALA 1 

1 REOSTONE scientific INFO CTR US ARNVNSL CONO ATTN CHF OOC SEC ALA 2 

1 CO USARA NBLTV OET TOBVHANNA ARNV OEROT 1 

1 CC ARNV ELEC RC FT HUACHUCA ATTN TECH LIB 1 

12 CO 1 ST AIR OEF GUIOEO NSl BRCO TNC FT RLl SS 2 

2 CC US ARNV COC EXRERINENTATION CONO FT ORO 1 

1 SIXTH U S ARMV lIB OEROT BLOC N 1) 14 FRES OF SAN 2 

1 FLANS OFFICER RSvCh HOQTRES USACOCECFORT ORO 1 

9 CC FT ORO ATTN CS TNC OlV 2 

1 OIR WALTER REEO ARNV INST OF RES WALTER REEO ARNV NEO CTR \ 

2 OIR WALTER REEO ARNV INST OF RES WALTER REEO ARNV NEO CTR 2 

ATTN NEURORSVCHIAT OlV 2 

1 CO HQ ARNV ENLISTEO EVAL CTR FT BENJ HARRISON \ 

1 ORTV FOR BIOASTRONAUT RC AIR RC CTR ECLIN AFB 1 

1 CO USA mobility EOUIF RtO CTR ATTN TECH OOC CTR FT. BELVOIR 1 

1 CO FRANKFORO ARSNL ATTN SNUFA-NE490/202-4 \ 

1 CC 20 RCN ARAOCON R IChAROS-CEBAUR AFR 1 

1 CC 9TH RCN USARADCON ATTN CS TNC GUNTER AFB ALA iQ 

5 4TH RCN USARAOCON FT BAKER 2 

1 4TH ARMV NSL CONO AIR TRANSRORTABLE SAN FRAN 9 



1 FERS SUBSVS OlV CREW SUBSVS ORCT AERONAUT SYS OlV WRIGHT-RATT. ^SON AFB 1 



1 OIR ARMV BO FOR AVN ACCIOENT RES FT RUCkER 4 

2 CO RICATINNV ARSNL DOVER N J ATTN SUNRA VCI 2 

1 OEF SUFFLY ACV CANERON STATION ATTN LlB 1 

1 CO ARNV CBT OEVEL CONO FT BENJ HARRISON ATTN AOJ CEN ACV 10 

1 REF N MS IS NASA ALA S 

1 CBT ORNS RES GR COC FT BELVOIR ATTN SR ORRS ANLS HUNAN FACTORS 2 

1 CO ARNV COC INF ACV FT BENNINC B 

1 CO ARNV COC ARNOR ACV FT KNOX I 

0 ARMV COC SREC WARFARE ACV FT BRAGG 1 

1 EVAL OlV OAO ARNV SIG CTR ♦ SCh FT NONNOUTH | 

1 CO US ARMV CDC A7N AoCV FT RUCKER 1 

1 CHF CURRICULUM |H REVI0IN7 INSTR OEPT ARNV LOGISTICS MANGT CTR FT LEE 1 

S CO ARNV CBT OEVEL COnD CBT SUFRORT CR 9 

9 CIVIN RERS OFCR US AKHV SFT CTR ST LOUIS ATT^ ENRLOVEE OEVEL OFCR 2 

9 LIB ARMV WAR COLL CARLISLE BkS 1 

1 CONOT ARNV INTEL SCH ATTN AHBQ-AO FT HOLABIRO 4 

1 CONOT COMO ♦ GEN StAFF CO fT LEAVENWORfH ATTN ARCHIVES 1 

1 OIR OF MILIT RSVCHOL f LORShR US M|Llr ACAO WEST ROINT 1 

1 US NILIT ACAO WEST ROIKT ATTN US 1 

1 CONOT ARMV AVN SCH FT RUCKER ATTN SCH LIB 2 

2 COMOT ARNV SECUR AGV TNC CTR ♦ SCH FT DEVENS ATTN LIB 1 

1 NIO FLD SERV SCH BROOKf ARNV NEO CTR FT SAN HOUSTON ATTN STImSQN III 9 

10 OIR OF INSTR ARNOR SCK FT KNOX 1 

1 CONOT ARNV ARNOR SCH rT KNOX ATTN WEAFONS DEFT 1 

1 CONOT ARMV CHAFLAl^* SCH FT HAMILTON 1 

1 CONOT ARNV ChEN COKFS SCh FT NCCLELLAN ATTN EOUC AOV 9 

1 ARMV FINRNCE SCH FT BENJ HARRISON 9 

4 CONOT ARNV AOJ GEN SCH FT RFNJ HARRISON ATTN EOUC AOV 1 

1 EOUC AOV USAIS ATTN AJI IS*H FT BENNINC 1 

1 OIR OF INSTR USAIS ATTN AJilS-O-EFRO FT BENNINC T 

1 HO US ARNV AOJ GEN SCH FT BENJ HARRISON ATT CONOT 1 

1 LIB ARMV QN SCH FT LEE I 

1 CONOT ARNV QFI SCH FT LF^ ATTN EOUC AOV 1 

1 COMOT ARNY TRANl* SCH FT EUSTIS ATTN EOUC AOV 1 

1 CO USA SEC ACY TNC CTR C SCH ATTN lATEV RSCH AOV FT DEVENS 1 

1 CONOT BRMV MILIT FOLICE SCH FT CORDON ATTN OIR QF INSTR 4 

2 COMOT US ARNV SOJTHEASTIRN SIC SCH ATTNt EOUC ADVISOR FT CORDON 2 

1 COMOT USA AO SCH ft CHiS 1 

1 CC ARNV ORO CTR ♦ SCH ABERDEEN FC ATTN AISO-SL 2 

9 ASST CONOT ARNV AIR OEF SCH FT BLISS ATTN CLASSF T^Ch LIB 2 

9 CG ARNV ARTV ♦ NIL CTR FT SlU ATTN AVN OFFR ; 

1 CONOT ARNV OEF INTEL SCH ATTN SMAS DEFT 1 

1 CONOT 4RNE0 FORCES STAFF COLL NORFOLK \ 

1 CONOT ARMV SIC SCH FT NQNKCUTH ATTN EOUC COORO \ 

1 COMOT JUDGE ADVOCATE O^NEWALS SCH U OF VA \ 

1 OFTV COMOT USA AVN SCH ELEMENT CA \ 

1 OFTV ASST COMOT USA AVN SCH ELENIN? CA \ 

1 USA AVN SCh CLEnENT OFC OF OIR OF INSTR ATTN EOUC AOV CA 1 

1 EOUC CONSLT ARNV MllIT FOLICE SCH FT CORDON \ 

4 CONOT ARNV ENCNR SCH FT BELVOIR ATTN AlBiES-SV 2 

2 COMOT US ARNV SCH EUROFE ATTN REF LIB AFO 09lT2 NV \ 

1 CHF FQLICV 4 TNC LIT OlV ARNV ARNOR SCH FT KNOX 1 

1 CONOT ARMV AVN SCH FT RUCKER ATTN EOUC AOV 1 

1 CONOT ARMV FRINV Hit SCH FT waTERS \ 

1 OIR US nil ACAO WEST FOiNT 1 

1 OIR OF MILIT INSTR US N|UT ACAO WEST FOINT \ 

1 SFIC WARFARI SCH Lli FT BRAGG \ 

A USA SFiC WARFAAE SCH ATTt COUNTER INSURGENCY OEFf FT IRACC 1 

4 ARNV SIC CTR ♦ SCH FT NONNOUTH ATTN TNG LIT 0|V OAO 1 

t SICV US ARNV NSL C MUNITIONS CTR i SCH REOSTONE ARSNL 2 

t COMOT NONENS ARnv CORFS SCh ♦ CTR FT MCCLELLAN 1 



HO ABEROEEN FG ATTN TECH LIB 
CONOT US ARNV INTEL SCH FT HQLRBlRO 

CONOT ARNV QN SCH OFC OIR OF NONRIStO RCTW FT Lll ATTN TNC NfO lA OlV 

OIR BRGO ♦ BN OFNS DEFT USAIS FT BINNINO 

OIR CONN ELEC USAIS FT BENNINC 

OIR ABN-AIR NOblLITv OlFT USAIS FT IBNNING 

OfR COMF^NV tactics deft USMS ft BENNINC 

CG US ARNV SIGNAL CTR ( SCH ATTN SIGOTL-9 ICOBiT ||| 

SECY OF ARNV* FENTACON 
OCS-RERS OA ATTN CHF C^S OlV 

OIR OF FIRS STUDIES ♦ RES OOCSFIR OA ATTN BG NALLACI L CLININT 

CO FOREIGN SCI ♦ TECH CTR NUN BLOC 

AGS FOR force OEVEL OA ATTN CHF TNG OlV 

CG USA NAT CONO ATTN ANCRD*TE 

CHF OF ENGNRS OA ATTN ENQTE-T 

HQ ARNV NAT CONO R«0 ORCTE ATTN ANCRO-RC 

CHF OF FERS OFNS OFCR F|RS ORCTE OA ATTN SI 6 OR 

CG ARNV NEO R«0 CONO ATTN BlHAV SCI RES OR 

US ARNV BEHAVIORAL SCI RES LAB WASH* O.C. ATTNl CRO-AA 

OFO FERS NOT OEV OFC ATTN NOS SEC INCH EQUiFi OFOMO 

ARNV FROVOST NARSHAl CEN 

OIR CIVIL AFFAIRS ORCTE OOCSOFS 

OFC reserve CONFON OA 

ChF ARNV SECUR ACV ARLINGTON HAll STA ATTN AC OF S G1 

AONIN OOC ATTNt TCA IHEAlVl CANERUN STA ALEX.* VA. 22914 

CO US ARNV NEO RES LAB FT KNOX 

CC ARNV ELECT CONO FT NONNOUTH ATTN ANSEL Ci 

CHF OF R«0 OA ATTN CHF TECH ♦ INOSTR LIAISON OFC 

CO USA ELCT CONO ATTN ANSEL-ROO 

CC ARNV NEO R«0 CONO ATTN MfOOH-SR 

U S ARNV BEHAVIORAL SCI RES LAB WASH* Q.C. ATTN CRO-AlC 
CONOT ARNV CBT SURVEIl SCh FT hUAChUCA ATTN ATSUR SI 
TNC ♦ OEVEL OlV OOCS-FErS 

CO US ARNV MAT CONO HASH O.C. ATTNt ANCFT-CN ROiT QlTlENNE 

FRES ARNV ARNOR iO FT KNOX 

FRES ARNV INF BO FT BENNINC ATTN FlfSF OlV 

FRES ARNV A|R OE^ BO FT BUSS ATTN NST OlV 

FRES ARNV NAINT 80 FT KNOX 

FRES ARMV AVN TEST BO FT RUCkER 

FRES ARNV ARTV BO FT SILL 

LIB ARNV ABN ElEC C SFEC WARFARE BO FT BRAGG 

OFTV FRES ARNV MAT COnO BO ABEROEEN FC 

CO ARMV CBT OEVEL COMO N|LIT FOLICE AGV FT GORDON 

US ARNV ARCTIC TEST CTR R C 0 OFFICE SEATTLE 

CC 20 ARNOREO DIV FT HOOO ATTN OlV AVN OFCR 

CG 4TH ARNOREO OlV AFO 09S24 NV 

CO 14TH ARNOR GF FT. KNOX 

CO 20 ARNOREO CAV RECT AFO 09494 NV 

CO SO ARMORED CAV RECT AFO 09094 NV 

CO UTH ARNOREO CAV RECT AFO 09024 NV 

CG ARMV ARNOR C ARTV FIRING CTR FT STEWART ATTN AC OE S TNG OFCR 

1 ST ARNOREO OlV HO t HQ CQ FT HOOO ATTN AC OF S 02 

1 ST inf OlV 1ST HEO TANK BN 490 ARNOR FT RllEV 

SO INF OlV 1ST BN 44TH ARNOR AFO 09034 NV 

1ST TANK BN TSO ARNOR TTH INF OlV AFO 9420T SAN FRAN 

BTH inf OlV 20 BN 4BTH ARNOR AFO 090S4 NV 

CO CONFANV A SO BN S20 ARNOR SO ARNOREO OlV ISFlARNtAOl AFO 09039 NV 
CO 1ST BN 49TH ARNOR AFO 942TB SAN FRAN 
CO 9TH BN SSO ARNOR FT KNOX 

CO SO NEO TANK BN 4BTH ARNOR ATTN SSAFO 09021 NV 

CO SO MED TANK BN STTH ARNOR AFO 09044 NV 

CO 20 BN S4TH ARMOR AFO 94244 SAN FRAN 

CALIF NC 40TH ARNOREO OlV LOS ANGELES ATTN AC OF 309 

99TH CONO HQ OlV ARNV NC JACKSONVILLE FlA 

CO ISOTH AVN BN NJ A|R NG ELI2ABETH 

CC HQ 2TTH ARNOREO OtV NV AIR NC SYRACUSE 

TEXAS NG 49TH ARMOREO OlV OAllAS 

CG ARNV ARNOR CTR FT KNOX ATTN C9 AIBKCT 

CC 1ST INF OlV ATTN GS AFO 94949 SAN FRAN 

CC SRO Inf oiv attn C9 nv 

CC 4TH INF OIV ATTN C9 AFO 94242 SAN FRAN 

CC TTH inf oiv ATTN C2 AFO 9420T SAN FRAN 

CC BTH inf oiv ATTN C2 AFO 09111 NV 

CC 9TH inf oiv ImEChI ft CARSON 

CC 24TH INF OIV ATTN CS FT RllEV 

CC B20 ABN INF DiV FT BRAGG ATTN C9 

CO 19TTH INF BRCO FT BENNINC ATTN S9 

CO 1ST BN IREINFI SO INF I THE OLD GUARDI FT NViR 

CO SO BN 4TH inf RECT AFO 09T42 NV 

CO ITIST INF BRCD AFQ 9iTSl SEATTlI 

CC 29TH INF OIV AFO 94229 SAN FRAN 

CO 10 BN S9TH INF AFO 09029 NV 

CO 1ST BN S9TH INE AFO 090S4 NV 

CO 2ND IN 19TH INF NV ATTN S S 

CO 1 ST BN IMICHI 920 INF 1ST ARMORED OIV lOLO IRONSIOISI FT HOOO 
4TH &N InEChI 94TH INF FT kNOX 

CO ARNV FARliC GF NAV TNC DEVICE CTR FT WASHINGTON ATTN CODE 01 A 
CONSOL RES GF TTH FSvOF GF AFO 94248 SAN FRAN 
OA OFC OF ASST CNF OF STAFF FOR COMM-llCT ATTN CETS-4 WASH 
CC MILIT OIST OF WASHINGTON 

US OOCU OFCR OFC OF US NATL NlllT REF SHAFi AFO 09099 NV 
SYS RES GF ENCNR EXFRN STA COLUMBUS 0 
OIR ARMV LIB ^NTAGON 

strategic FLANNING GF CORFS OF INCNR MNV NAF SiRV 
CHF OF NlllT HIST OA ATTN GEN REF |R 
CO 24TH ARTV GF tAOl COVENTRY 

CC SIST ARTV BRCO AIR OEF OAKDALE FENNA I 

49TH ARTV GF AIR OEF FT LAWTON 

HO 4/99TH ARTV RECT NORFOLK 

2BTH ARTV GF AlR OEF SEIFRIOCE AFB 

920 ARTV BRCO AO FT HANCOCK 

HO NIACARA-BUFFALO OEF 9UT ARTV BRGO AlR OIF LOCKFORT 
HO 49TH ARTV BRCO AIR OEF ARLINGTON NTS III 
S9TH ARTV BRGO AlR OEF FT CEO C NEAOE 
CC lOlST ABN OIV ff CANFBIU 
CC 1ST CAV OlV AFO 94490 SAN FRAN 

US ARNV CEN EQUiF ATTN TECH LlB FT LEE _ 

US ARKV TAOFIC TEST CTR FO ORRMER 942 ATTN BlHAV SCIINTIST FT CLAYTON 
CINC US FaCIFIC fit FFO 94414 SAN FRAN 
CINC US ATLANTIC FLT COOl S12A NORFOLK ATTN LTC OOTV 




% CIMC miPiC OPNS RNCS SICT PPO mlO SAH PAAN 
1 CM THa COMMAAO US PACIPIC PLT SAN 01160 
S CNP tUA OP MlO ♦ SUAC ON ATTN COOl SIS 
S TICH Ut PIAS Ul AUA OP NAV PfAS AAl ANNfX 
1 OIA PIAS AtS 01 V lUA OP NAV PIAS 

1 TICH Lit tUA OP SHIPS cool 210L NAVY 0|PT 

2 NAV AIA SVS COMO MP ATLANTIC NAV A|A STA NOAPOLA 
1 HUMAN PACTOAS M PSVCHOL A|S OlV ONM 

t fN6M PSYCHOL lA ONA COOl 4S5 ATTN ASST HlAO MASH OC 
1 CO ♦ OIA NAV TNG OlViCI CTA OAlANCO ATTN TICh Lit 
1 CO PIT ANTS«A|A MAAPAAl TNG SAN OXIGO 

I CO NUCLIAA MIAPONS TNG CTA PACIPIC U S NAV A|A STA SAN OIIGO 

1 CO NAV AXA CIVIL CTA JOHNS VILLI PiNNA ATTN NAOC Lid 

2 PLT AMTI-AIA MAAPAAl TNG CTA OAN NICK VA tiACH 
2 CO PLT TNG CTA NAV tASI NIMPOAT 

1 CM PLT TNG GP NAV tASI CHAALlSTON 

2 CO PLT TNG CTA NQAPOLK 

: CO PLffT TNG CTA U S NAV STA SAN OlfCO 
1 CLIN PSVChCL NINTAL HVGIINI UNIT US NAV ACAD ANNAPOLIS 

1 PAIS NAV MAA COLL NIMPOAT ATTN KlHAN Lit 
T CO NAV 6UIOIO NIL SCh OAN NICK VA tiACH 

2 CO ♦ OIA ATLANTIC PLT ANT|«SUt MMPAAI TACTICAL SCH NOAPOLK 

1 CO NUCLiAA MIAPONS TNG CTA ATLANTIC NAV AIA STA NOAPOLK 

2 CO PLT SONAA SCH KIV MIST 

1 CO PLT ANTl'SUt MAAPAAl SCH SAN OIIGO 
t CHP OP NAV AIS ATTN SPIC ASST POA A L 0 

1 CHP OP NAV AIS ATTN HlAO P|AS ♦ TNG tA COOl Att 

I CHP OP NAV AIS ATTN HlAO GP PSVCHOL lA COOl 452 

1 OIA US NAV AIS LAt ATTN COOl 5120 

5 CO OPP OP NAV AIS tA OPPICI tOX )f PPO 05510 NV 
1 CHP OP NAV AIA TNG TNG AIS OIPT NAV AIA STA PINSACOLA 
1 CO NAV SCh op AVN NIO NAV AVN N|D CTA PINSACOLA 
1 CO NiO PLO AIS LAt CAMP LtJlUNI 

I COA NAV NSL CTA PO|NT kUGU CCLIP ATTN TICH Lit COOl 5022 
I OIA AIAOSPACI CAIM IQUIP LAt NAV A|A INONA CTA PA 
1 CO ♦ OIA NAV ILIC LAt SAN OIIGO ATTN Lit 
1 OIC NAV Plus AIS ACTVV SAN OIIGO 

1 NAV NlUAOPSVCHXAT AIS UNIT SAN OIIGO 

2 COA NAV NSL CTA COOl 5542 POINT NUGU CALIP 

1 OIA PIAS AES LAt NAV PIAS PAOGAAN SUPPOAT ACTIVITY MASH NAV YD 

1 NAV TNG PINS CTA NAV STA NAV VO ANNiX COOl 15 ATTN Lit MASH 

1 COMOT NAAINI COAPS HQ NAA|NE COAPS ATTN COOl AO*lt 
1 HQ NAAINI COAPS ATTN AX 

1 OIA NAAINI COAPS IDUC CTA NAAINI COAPS SCH QUANTICQ 

1 OIA NAAINI COAPS INST ATTN IVAL UNIT 

1 CHP OP NAV OPNS 0P*01P1 
I CHP OP NAV OPNS 0P-05T 

1 CHP OP NAV OPNS 0P*0TT2 

2 CONOT hQS «TH NAV OX ST ATTN lOUC AOV NIM OALlANS 
I CHP OP NAV AIA TICH TNG NAV AXA STA NiNPHlS 

1 OIA OPS IVAL GAP OPP OP CHP OF NAV OPS 0P05IG 
X CONOT PTP COAST GUAAO HQ 

I CHP OPCA PIAS AIS ♦ AIVIIM tA COAST GUAAO HQ 
I OPNS ANLS OPC HO STAATtCIC AIA CONO OPPUTT APt 
1 CINC STAATIGIC AIA CONO OPPUTT APt ATTN SUP^S 
1 AXA TNG CONO AANDOLPH APt ATTN ATPTN 
1 HQ AXA TNG COHO ATTII AANDOLPH APt 

1 CHP SCI OlV DACTI SCI 4 TICh DCS A»0 HQ AIA PCI^;i APASTA 
1 CHP OP PIAS Alt lA DACTI OP CIVILIAN PIAS OCS-PIAS HQ AIA FOACI 

1 CHP ANU OXV UPPOPL lA) OIA OP PIASONNIL PLANNING HQS USAP 

1 PAA CHP INPO AITAIIVAL tA MASH O.C* 

1 PIO AVN AGV NIO Lit HQ-G40 
1 HQ APSC sett ANOAiMt APt 

1 AONI AIA OlViL CTA AASH GAIPPXSS APt 

2 COA ILIC TVS OXV L 0 HANSCON PLO tEOPOAO NASS ATTN ISAHA 

2 SACAANINTO AIA MAT AilA SNACU-PIAS AIS MCCLILLAN APt 

1 ATC ATXAQ AANDOLPH APt 

1 HQ SANSO ISNSIAI AP UNIT POST OFC LA APS CALXP 

2 NILXT TNG CTA OPP LACKLAND APt 

2 G570TH AIAO NIO AIS LAI NAPT MAIGhT-PATTEASON APt 
1 AIA NGfiNiNT OISlONATOA ANAH AAOOKS APt 
1 HQS ATC DCS /TICH TNG IATTNSI AANDOL'^H API 

4 HQ AXA TAANS COnD ATCTD-N AANOOLPH APt 

1 COA ILIC SVS OXV 10 HANSCON PLO ATTN ISTI 
1 OIA AXA U Lit NAXMILL APt ATTN AULST*tS-25S 
1 AIA POACI SCH OP AIAOSPACI NIO AAOOkS APt ATTN AlAONlO Lit 
1 OIA OP Lit US AXA POACI ACAO 

1 CONOT DIP MANS SYS NGT CTA AP INST OP TPCh MA IGHT-PATTIASON APA 
1 CONOT ATTN Lit OIP MANS SYS NGT CTA AP INST OP TICH HAIGhT-PATTEASON APB 

1 OACTI OP AEAOSPACI SAPITV APIAS-L OPTV XG NOATON API 

I tITOTN PIAS AIS LAt PAA-4 AIAOSPACI N|0 OlV LACKLANO AVB 

1 TICh TNG CTA ILNTC/0P-I*L 1) LOMAY APt 

2 AP HUMAN AfSOMCIS LAt MAHTO MA IGHT-PATTIASON APt 

2 CO HUMAN AtSOUACIS LAt tAOOKS APt 

t PSYCNOtlOLOGV PNOG NATL SCI POUNO 

1 OlA NATL ttCUA AGV PT GIO G N|AOI ATTN TOL 

I OIA NATt SICUA AGV PT GIO G NiAOE ATTN OIA OP TNG 

5 eXA ATTN OCA/AOD STANOAAO OlST 

1 SYS IVAL OlV AIS OIAICTOAATI OQO*OCO PINTAGON 
1 OIPT OP STATI tUA OP INTIL ♦ AIS IXTIANAL AIS STAPP 

1 SCI INPO tXCN MASHINGTON 

2 CHP MQt I GIN TNG OlV TA 200 PAA MASH OC 

t tUA OP Alt L INGA US POST OPC DIPT ATTN CHP hUNAN PACTOAS |A 
1 lOUC MlOIA tl 01 OIPT OP HIM ATTN T 0 CLiNiNS 
I OPC OP INTEANATL TNG PLANNING C IVAL tA AlO MASh OC 

1 SVS OfVlL COAP SANTA NONICA ATTN Lit 

2 DUNLAP 4 ASSOC INC OAAIIN ATTN Lit 

2 AiSIAACH analysis COAP NCLIAN VA 22101 
1 AANO CMP MASHINGTON ATTN Lit 

1 OIA AANO COAP SANTA KONICA ATTN Lit 

2 U OP SO CALXP ILIC PIAS AIS GP 

1 COIUNAIA U ILIC AIS LAtS ATTN TICH lOXTOA 
t NITAI COAP tIOPOAO NASS ATTN Lit 

2 U OP POH LtAANXNG A*0 CTA ATTN OIA 
t HUNAN KX AIS INC NOAPOLK 

t HUNAN SCI AIS INC NCLIAN VA 

2 TICH INPO CTA INGNA DATA SlAV N AKlA AVN INC COLUKtUS 0 
1 CNAVtLlA CMP NSL OlV OITAOIT ATTN TICh INPO CTA 



AVCO COAP AVCO NSL $VS OlV ATTN AtCH Lit MiLMINtTON MAll 

AAYTHfON CO ILIC SlAV OPNS tUMLINGTON NAtt 

EOUC C TNG CONSULTANTS ATTN L C tlLVlAN LA 

GIN OVNANICS POMONA OlV ATTN Lit OlV CALIP 

AVN SAPITV INGA t AIS OlV OP PLIGHT tAPIfV POUND INC PHOfNiA 

NAAQUAAOT COAP POMONA CALU ATTn OIpT MG 

OTIS ELIVATOA CO OlV ATTN Lit STANPOAO COIOI 

CHP PIAS SUtSVS AXAPLANI OlV NS T4«50 AINTQN MASH 

ThIOKOL chin COAP HUNITAICS OtV LOS ANGILIS ATTN LitN 

CTA POA AIS IN SOCIAL SVS PLO OPC PT MAGG 

INST POA OIP ANLS A|S ♦ INGNA SUPPOAT OtV MASHINGTON 

HUChIS AIACAAPT COKPANV CULVIA CITV CALIP 

OIA CTA POA AIS ON LIAANXNG ♦ TIACHiNG U OP NICH 

lOITOA TNG AIS AtSTA ANIA SOC OP TNG OIAS U OP TtNN 

HUNAN PACTOAS SICT A»0 GIN OVNANICS ILICTAIC tOAT lAOTON 

CTA POA AIS IN social SVS AKIA U 

tAlTISH INASY tAlTISH OlP A|S STAPP MASHINGTON 

CANAOIAN JOINT STAPP OPC OP OIP AES KiNtiA MASHINGTQN 

CANAOIAN AANV STAPP MASHINGTON ATTN GS02 TNG 

CANAOIAN LIAISON OPCA AAKV AANOA tO FT KNOX 

GIANAN LIAISON OPCA AANV AVN TIST tO PT AUCKSA 

ACS POA INTIL POAIIGN LIAISON OPCA TO NOAMIG NILlT ATTAChI 

AAKV ATTAChI AOVAL SMIOISh iKtSV MAShINGTON 



NATL INST POA ALCOHOL AIS OSLO 
OIF AIS KIO LAt ONTAAIO 

PAENCH LIAISON OPCA AANV AVN TIST tO PT AUCKEA 

IAITISh liaison OPCA AANY AVN TIST tO PT AUCKEA 

OPC OP AIA ATTAChI AUSTAALIAN ENtSV ATTNl T«A« NAV6N MASh* 0«C. 

YORK U OIPT OP PSYCHOL 

AUSTAALIAN iNtSY OPC OP NUIT ATTAChI MAShINGTON 

U OP ShIPPIILD OIPT OP PSYCHOL 

KINNINGIA POUNOL lON TOPIKA 

AKEA INST POA AIS SILVIA SPAING 

ANEA INST FOA AIS PGH ATTN LI BN 

OIA PAINATI LAt UNIV OF MIS NAOISON 

NATAIX COAP ALIXANOAIA ATTN TICH LItN 

ANEA TII^TIL CO NY 

U OP GEOAGIA OIPT OP PSYCHOL 

OtEALiN COLL OEPT OP pSVChOL 

OA GEOAGE T HAUTV ChNN OIPT OP PSVOLU OP OIL 

GEN ILECTAIC CO SANTA tAAtAAA ATTN lit 

VITAO LABS SILVEA SPAING NO ATTN LitN 

HlAO OEPT OF PSVCHOL UNIV OP SC COLUNtlA 

TINN VALLEY AUThOAITV ATTN CHP lAtOA AELATXONS tA OXV OP PIASONNIL 
KNOXVILLE 

U OP GEOAGIA OIPT OF PSyChOL 
GE CO MASH 0 C 

ANIA INST POA AIS PALO ALTO CALIP 
HIGH STATI U COLL OP SOC SCI 
N NiX STATE U 

AOMLANO ♦ CO HAODONPXILO NJ ATTN PAIS 

NOATAONICS OlV OP NOATHAOP COAP ANAHllN CALXP 

OHIO STATE U SCh OP AVN 

AIACAAFT AANANENTS INC COCKlVSVlLLl MO 

OAEGON STATI U OIPT OP NILIT SCI ATTN AOJ 

TUFTS U HAINAN INGNA INPO ♦ ANLS PAOJ 

HUMAN FACT1AS AES GP MASH U ST LOUIS 

ANEA PSVChiIL ASSOC MAShINGTON ATTN PSVChOL AtSTA 



NO ILL U HEAD OIPT OP PSVCHOL 
GEOAGIA INST OP TICH OlA SCH OP PSVCHOL 

BELL TEL LAtS INC TICH INPO Lit MHlPPANV LAt NJ ATTN TICH Af PORTS LitN 
ENGNR Lit FAIRChILO HiLLlR REPUtLtC AVN OlV PARMlNGOALE N V 
MAShINGTON INGNA SlAV CO INC KlNSlNGTON NO 
LIFP SCI INC PT MOATH ATTN PAIS 



ANEA BEHAV SCI CALIP 

OIA INSTA AISOUACES STATE COLL ST CLOUO NtNN 
COLL OF MM ♦ NAAV SCh OF lOUC 
SO ILLINOIS U OIPT OP PSVCHOL 

COMHUNICAtLi OXSIASI CTA OlViL 4 CONSULTATION SIAJ SICT ATLANTA 

MASH NILITAAV SVS OlV tITHlSOA MO 

NOATHMISTIAN U OIPT OP INOSTA INGNA 

hQNIVMELL OAO STA mail STA tOA M|NN 

NV STATI lOUC OIPT AtSTAACT lOITOA AVCA 

AIAOSPACI SAPITV OlV U OP SOUThIAN CALXP LA 

NA 9AAND0N t SnITH AIS ASSOC U OP MiNN 

CTA POA ThI AOVANCIO STUDY OP lOUC AONlN ATTN lONi PIIAAON U OP OAIQ 

A A hIVL ASSOC OIA CAAEL MASH OC 

CHP PAOCISSXNG OlV OUKi U Lit 

U OP CALIP GIN Lit OOCU OIPT 

PLOAIOA STATE U Lit GIFTS ♦ ExCH 

HAAVAAO U PSVCHOL LAtS LIB 

U OP ILL Lit SEA OEPT 

U OF KANSAS Lit PIAIOOICAL OEPT 

U OP NItAASKA LIBS ACQ OEPT 

OHIO STATE U LIBS GIFT ♦ ExCH OlV 

PINNA STATE U PATTEE Lit OOCU DISK 

PUAOUE U LIBS PEAIOOXCALS CHECKING PILES 

STANPOAO U LltS OOCU Lit 

LitN U OF TEXAS 

SVAACUSI U Lit SIA OlV 

U OP MINNESOTA Lit 

STATI U OP lOMA LttS SIA ACQ 

NO CAAOLINA STATE COLL OH hILL Lit 

tOSTON U LltS ACQ OlV 

U OP MICH LltS SIA OlV 

tAOMN U Lit 

COLUNtlA U LfIS OOCU ACQ 

OIA JOINT U LttS NASHVILLE 

U OP OENVIA NAAV AIIO Lit 

OIA U Lit GIO MASHINGTON U 

Lit OP CONGAISS ChP OP IXCh 4 GIFT OlV 

U OP PGH OOCU LitN 

CATHOLIC U Lit lOUC C PSVCHOL Lit MASH K 

U OP KV NAACAAIT I KING Lit 

SO ILL U ATTN LitN SIA OIPT 

KANSAS STATI U PAAAlLL Lit 

tAIGHAK VCUNC U Lit Sit SICT 

U CP LOUISVILLE Lit tlLKNAP CAMPUS 
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